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INTERACTIVE WHITEBOARD SYSTEM AND
WHITEBOARD WRITING INSTRUMENT
THEREOFK

This application claims priority to Taiwan Patent Applica-
tion No. 101108208 filed on Mar. 12, 2012, which 1s hereby
incorporated by reference 1n its entirety.

CROSS-REFERENCES TO RELAT
APPLICATIONS

D,

L1

Not applicable.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention provides an interactive whiteboard
system and a whiteboard writing instrument thereof. More
particularly, the present invention provides an interactive
whiteboard system and a whiteboard writing instrument
thereol that can determine the contents written on a white-
board according to the varniation of a pattern on the outer

surface of the whiteboard writing instrument.
2. Descriptions of the Related Art

Whiteboards and whiteboard pens not only help with the
interaction between speakers and audiences at various meet-
ings and conferences, but also facilitate the understanding of
contents expressed by the speaker. However, conventional

whiteboard pens must be replaced frequently and contents
written on the whiteboard are difficult to clear off, which

make conventional whiteboards and whiteboard pens incon-
venient use.

Due to the advancement of science and technologies
related to information and communications, the applications
of computers, communication products and consumer elec-
tronic products (generally termed as “3C” products) have
gradually expanded to satisty the various demands of the
modern people. Therelore, in response to the trend towards
clectronic products, the applications of 3C products have also
extended into the conventional field of whiteboards and
whiteboard pens.

To present the writing contents from conventional elec-
tronic whiteboards and whiteboard pens, the electronic
whiteboard pen must transmit the writing contents to a back-
end processing system via a transmission module (e.g., an
inirared (IR) module, a Bluetooth module or a wireless com-
munication module) so that the back-end processing system
can present the writing contents on the electronic whiteboard.
Because conventional electronic whiteboard pens must be
provided with a battery or with a power recharging function to
operate continuously, 1ssues of iconvenience, environment
protection and costs have arisen.

On the other hand, because the contents written by conven-
tional electronic whiteboard pens are 1n print form, 1t 1s dii-
ficult to detect the force with which a user uses to write. For
example, male users usually write at a greater force than
female users, and writings of children are usually not neat as
those of adults. Therefore, the personal writing styles of dif-
ferent users cannot be accurately represented.

Accordingly, 1t 1s important to elffectively overcome the
problems with conventional electronic whiteboard pens in
which electric power 1s needed to continuously operate the
whiteboard and differences in the writing styles of different
users are difficult to represent.

SUMMARY OF THE INVENTION

An objective of the present invention 1s to provide an inter-
active whiteboard system and a whiteboard writing instru-
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2

ment thereol. In detail, when the whiteboard writing instru-
ment of the present ivention 1s used to write contents on a
whiteboard, a pattern that 1s presented on an outer surface of
the whiteboard writing instrument will experience a variation
according to a pressure received from the whiteboard. That 1s,
the interactive whiteboard system of the present invention
will gather information (e.g., including the thickness of the
strokes, writing and so on) corresponding to the contents
according to the variation of the pattern presented on a hous-
ing of the whiteboard writing instrument, and will project an
image corresponding to the contents to the whiteboard
according to the information.

Because 1t 1s unnecessary for the whiteboard writing
instrument of the present ivention to actively transmit the
writing contents, the whiteboard writing instrument can oper-
ate continuously without the need of a power storage func-
tion. On the other hand, the whiteboard writing instrument of
the present invention receives different pressures ifrom the
whiteboard 1n response to different levels of writing forces
and the pattern presents different variations according to the
different pressure strengths, so the differences in the writing
styles of different users can be determined and presented by
the interactive whiteboard system of the present invention.

To achieve the aforesaid objective, the present mvention
provides a whiteboard writing instrument with a changeable
pattern representing information of writing. The whiteboard
writing 1nstrument comprises a housing and an internal ele-
ment. The housing has a pattern display section for presenting
the changeable pattern. A part of the internal element 1s dis-
posed 1n the housing. The internal element comprises a writ-
ing terminal exposed outside the housing. The writing termi-
nal receives a pressure from a whiteboard when a user holds
the whiteboard writing instrument to write contents on the
whiteboard. The changeable pattern presented by the housing
experiences a variation according to the pressure so that a
detection device detects the variation of the changeable pat-
tern to get information corresponding to the contents, and a
projection device projects an 1mage corresponding to the
contents onto the whiteboard according to the information.

To achieve the aforesaid objective, the present mvention
turther provides an interactive whiteboard system. The inter-
active whiteboard system comprises a whiteboard, a white-
board writing instrument with a changeable pattern represent-
ing information of writing, a detection device and a projection
device. The whiteboard writing instrument includes a hous-
ing and an internal element. The housing has a pattern display
section for presenting the changeable pattern. A part of the
internal element 1s disposed 1n the housing. The internal ele-
ment comprises a writing terminal exposed outside the hous-
ing. The writing terminal receives a pressure from a white-
board when a user holds the whiteboard writing instrument to
write contents on the whiteboard. The changeable pattern
presented by the housing experiences a variation according to
the pressure. The detection device 1s configured to detect the
variation of the changeable pattern to get information corre-
sponding to the contents. The projection device 1s coupled
with the detection device and configured to project an image
corresponding to the contents onto the whiteboard according
to the information.

The detailed technology and preferred embodiments
implemented for the present invention are described in the
tollowing paragraphs accompanying the appended drawings
tor people skilled 1n this field to well appreciate the features of
the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic exploded view of a whiteboard writ-
ing mnstrument 1 according to the first embodiment of the
present invention;
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FIG. 2A 1s a schematic view 1llustrating the whiteboard
writing instrument 1 when recerving no pressure according to

the first embodiment of the present invention;

FIG. 2B 1s a schematic view illustrating the whiteboard
writing instrument 1 when recerving pressure P1 according to
the first embodiment of the present invention;

FIG. 2C 1s a schematic view illustrating the whiteboard
writing instrument 1 when recerving pressure P2 according to
the first embodiment of the present invention; and

FIG. 3 1s a schematic view of an interactive whiteboard
system 3 according to the second embodiment of the present
invention.

L1
M

ERRED

DESCRIPTION OF THE PR
EMBODIMENT

In the following descriptions, the present invention will be
explained with reference to embodiments thereof. It shall be
appreciated that these embodiments are not intended to limat
the present invention to any specific environments, applica-
tions or particular implementations described in these
embodiments and the attached drawings. Therefore, the
description of these embodiments and the attached drawings
1s only for the purpose of illustration rather than to limit the
present invention, and the scope claimed 1n this application
shall be governed by the claims. Additionally, 1n the follow-
ing embodiments and the attached drawings, elements not
directly related to the present invention are omitted from
depiction; and the dimensional relationships among the indi-
vidual elements in the attached drawings are 1llustrated only
for ease of understanding but not to limit the actual scale.

In references to FIGS. 1, 2A, 2B and 2C, the first embodi-
ment of the present invention 1s a whiteboard writing instru-
ment 1. FIG. 11s a schematic exploded view of the whiteboard
writing mstrument 1 according to this embodiment; FIG. 2A
1s a schematic view 1llustrating the whiteboard writing instru-
ment 1 when receiving no pressure according to this embodi-
ment; FIG. 2B 1s a schematic view illustrating the whiteboard
writing instrument 1 when recerving a pressure P1 according,
to this embodiment; and FIG. 2C 1s a schematic view 1llus-
trating the whiteboard writing instrument 1 when receiving a
pressure P2 according to this embodiment.

As shown 1n FIG. 1, the whiteboard writing instrument 1 1s
in pen form, and comprises a housing 11, an internal element
13 and an elastic element 15. In this embodiment, the housing
11 1s of a hollow tubular form, and may have a pattern display
section 20 for presenting a changeable pattern on an outer
surface thereol. The pattern display section 20 comprises a
first square hole 201, a second square hole 203, a third square
hole 205 and a fourth square hole 207. The aforesaid square
holes can be formed 1n the outer surface of the housing 11
through cutting, hollowing or the like. It shall be appreciated
that the square holes may be replaced with holes that have
other shapes 1n other embodiments, such as circular, dia-
mond, elliptical or trapezoidal in shape. The number of square
holes may be increased or reduced depending on actual appli-
cations. Furthermore, the whiteboard writing instrument 1 1n
the pen form 1s a preferred implementation of this embodi-
ment; however, other undisclosed forms such as spherical
forms or cylindrical forms may still be devised as implemen-
tations of the present invention by those of ordinary skill in
the art, and still fall within the scope claimed 1n the subject
application.

The internal element 13 comprises a writing terminal 131.
The other terminal of the imnternal element 13 that 1s opposite
to the writing terminal 131 connects to the elastic element 15.
In this embodiment, an outer surface of the internal element
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13 has a fixed pattern 22, which comprises sixteen circular
sub-patterns with two ditferent colors such as a light color and
a dark color. The circular sub-patterns may be formed on the
outer surface of the internal element 13 through the coating of
a pigment or printing, but are not merely limited thereto. The
sixteen circular sub-patterns, from the nearest one from the
writing terminal 131 to the farthest one from the writing
terminal 131 (heremafter referred to as “from top to bottom™),
are represented as the light color, the light color, the dark
color, the dark color, the light color, the light color, the dark
color, the dark color, the light color, the light color, the dark
color, the dark color, the light color, the light color, the dark
color, and the dark color respectively.

As shown 1n FIG. 2A, a part of the internal element 13 1s
disposed 1n the housing 11, and the writing terminal 131 of
the internal element 13 1s exposed outside the housing 11. The
clastic element 15 1s disposed 1n the housing 11 to connect the
internal element 13 and the bottom of the housing 11.
Because of the support of the elastic element 15, the writing
terminal 131 of the mternal element 13 receives a pressure
from a whiteboard when a user holds the whiteboard writing
instrument 1 to write contents on the whiteboard. It shall be
appreciated that the elastic element 15 may be a spring, a
tension spring, a torsion spring, an elastic piece, or any other
clement with elasticity.

When no pressure 1s received by the writing terminal 131
from the whiteboard, the elastic element 15 1s not pressed. In
this case, the first and the second circular sub-patterns, the
fifth and the sixth circular sub-patterns, the ninth and the tenth
circular sub-patterns, and the thirteenth and the fourteenth
circular sub-patterns of the fixed pattern 22 on the outer
surface of the internal element 13 completely correspond to
the spaces exposed by the first square hole 201, the second
square hole 203, the third square hole 205 and the fourth
square hole 207 of the housing 11 respectively. Thus, the
colors presented on the pattern display section 20 are the light
color, the light color, the dark color, the dark color, the light
color, the light color, the dark color, the dark color, the light
color, the light color, the dark color, the dark color, the light
color, the light color, the dark color, and the dark color respec-
tively from top to bottom.

When a detection device detects that a changeable pattern
presented on the pattern display section 20 1s of the aforesaid
colors, the changeable pattern 1s represented as
0011001100110011 1n the binary form and/or 0x3333 1n the
hexadecimal form, by assignming the colors a light value and a
dark value (1.¢., defining the light color as 0 and the dark color
as 1). In other words, when the detection device detects that
the changeable pattern presented on the pattern display sec-
tion 20 corresponds to 0011001100110011 or 0x3333, the
detection device determines that the whiteboard writing
instrument 1 1s not being used (i.e., the writing terminal 131
of the whiteboard writing instrument 1 receives no pressure
from the whiteboard). In this case, a projection device will not
project any 1image onto the whiteboard either.

Vanations of the changeable pattern presented on the pat-
tern display section 20 of the housing 11 of the whiteboard

writing instrument 1 will be turther described with reference
to FIGS. 2B and 2C.

As shown 1n FIG. 2B, when a user holds the whiteboard
writing instrument 1 to write contents on the whiteboard and
the whiteboard writing instrument 1 receives a pressure P1
from the whiteboard, the writing terminal 131 will be pressed
by the pressure P1 to drive the internal element 13 to move
down towards the elastic element 15. In this case, the internal
clement 13 1s displaced according to a strength of the pressure
P1, and the fixed pattern 22 of the internal element 13 leads to
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the change of the changeable pattern presented on the pattern
display section 20 so that the changeable pattern presented on
the pattern display section 20 experiences a variation. Thus,
the colors presented on the pattern display section 20 of the
whiteboard writing mstrument 1 that 1s pressed by the pres-
sure P1 will be changed 1nto the dark color, the light color, the
dark color, the dark color, the dark color, the light color, the
dark color, the dark color, the dark color, the light color, the
dark color, the dark color, the dark color, the light color, the
dark color, and the dark color from top to bottom.

Similarly, when a detection device detects that the change-
able pattern presented on the pattern display section 20 1s of
the atoresaid colors, the changeable pattern 1s represented as
1011101110111011 1n the binary form and/or OxBBBB inthe
hexadecimal form by assigning the colors a light value and a
dark value (1.e., defining the light color as 0 and the dark color
as 1). In other words, when the detection device detects that
the changeable pattern presented on the pattern display sec-
tion 20 corresponds to a value of 1011101110111011 or
OxBBBB, the detection device determines that the user 1s now
holding the whiteboard writing instrument 1 to write and the
writing terminal 131 of the whiteboard writing instrument 1 1s
receiving the pressure P1 from the whiteboard, and further
gets mformation (comprising the aforesaid value) corre-
sponding to the contents written by the whiteboard writing
instrument 1 on the whiteboard. In this case, a projection
device will project an 1mage onto the whiteboard correspond-
ing to the contents written by the whiteboard writing instru-
ment 1 on the whiteboard according to the information
detected by the detection device.

As shown 1n FIG. 2C, when the level of the writing force
applied by the whiteboard writing instrument 1 1s increased,
a pressure P2 received from the whiteboard will be greater
than the pressure P1. Thus, the wrniting terminal 131 will be
pressed to the greatest extent by the pressure P2 so that the
internal element 13 moves down towards the elastic element
15 to the greatest extent. In this case, the internal element 13
1s displaced according to a strength of the pressure P2, and the
fixed pattern 22 of the internal element 13 leads to the change
of the changeable pattern presented on the pattern display
section 20 so that the changeable pattern presented on the
pattern display section 20 experiences a variation. Thus, the
colors presented on the pattern display section 20 of the
whiteboard writing instrument 1 that 1s pressed by the pres-
sure P2 will be changed into the dark color, the dark color, the
dark color, the dark color, the dark color, the dark color, the
dark color, the dark color, the dark color, the dark color, the
dark color, the dark color, the dark color, the dark color, the
dark color, and the dark color from top to bottom.

Similarly, when a detection device detects that the change-
able pattern presented on the pattern display section 20 1s of
the atoresaid colors, the changeable pattern 1s represented as
1111111111111111 1n the binary form and/or OXFFFF 1n the
hexadecimal form by assigning the colors a light value and a
dark value (1.e., defining the light color as 0 and the dark color
as 1). In other words, when the detection device detects that
the changeable pattern presented on the pattern display sec-
tion 20 corresponds to a value of 1111111111111111 or
OxFFFE, the detection device determines that the user 1s now
holding the whiteboard writing instrument 1 to write and the
writing terminal 131 of the whiteboard writing instrument 1 1s
receiving the pressure P2 (i.e., the maximum pressure) from
the whiteboard, and further gets information (comprising the
aloresaid value) corresponding to the contents written by the
whiteboard writing nstrument 1 on the whiteboard. In this
case, a projection device will project onto the whiteboard an
image corresponding to the contents written by the white-
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board writing mmstrument 1 on the whiteboard according to the
information detected by the detection device.

According to the related descriptions of FIGS. 2A to 2C,
the method 1n which the whiteboard writing instrument 1
changes the changeable pattern presented on the pattern dis-
play section 20 according to the different pressures received
by the writing terminal 131 to differentiate differences in the
contents written on the whiteboard by different levels of
writing forces will be clearly understood by those of ordinary
skill 1n the art. It shall be appreciated that those of ordinary
skill 1n the art can also readily devise the correspondence
relationships between the pressure strengths and the change-
able pattern presented on the pattern display section 20 of the
whiteboard writing instrument 1 according to the related
descriptions of FIGS. 2A to 2C; e.g., the changeable pattern
presented on the pattern display section 20 may be divided
into more levels to retlect finer pressure variations.

FIG. 3 illustrates the second embodiment of the present
invention, which is an interactive whiteboard system 3. FIG.
3 15 a schematic view of the interactive whiteboard system 3
according to this embodiment. As shown 1n FIG. 3, the inter-
active whiteboard system 3 comprises a whiteboard writing
instrument 31, a whiteboard 33, a detection device 35, a
projection device 37 and a calculating device 39. It shall be
appreciated that the whiteboard writing instrument 31 of this
embodiment may be viewed as the whiteboard writing 1nstru-
ment 1 of the first embodiment, and thus, may have the same
operations and functions as the whiteboard writing instru-
ment 1 of the first embodiment.

In this embodiment, the detection device 35 and the pro-
jection device 37 are each coupled with the calculating device
39 via a wired or wireless connection. Furthermore, the detec-
tion device 35 1s disposed within a viewable range of the
whiteboard writing strument 31 (i.e., disposed within a
range where a variation of a pattern presented on a housing of
the whiteboard writing mnstrument 31 can be detected). In this
embodiment, the detection device 35 may be a monitoring or
photographic apparatus.

When the whiteboard writing instrument 31 writes con-
tents on the whiteboard 33, the whiteboard writing instrument
31 receives a pressure from the whiteboard 33. In this case,
the detection device 35 can detect a vanation of the pattern
presented on the housing of the whiteboard writing instru-
ment 31, and calculates the pressure through the use of the
calculating device 39 to get information corresponding to the
contents. Then, the projection device 37 gets mnformation
through the calculating device 39 and further project an image
corresponding to the contents onto the whiteboard 33 accord-
ing to the mformation.

The aforesaid coupling manner 1s a preferred example of
this embodiment. However, the calculating device 39 may
also be disposed within the detection device 35, and the
detection device 35 may be coupled to the projection device
3’7 via a wired or wireless connection. In this case, the pro-
jection device 37 can directly get the information from the
detection device 35, and further project an 1mage correspond-
ing to the contents onto the whiteboard 33 according to the
information.

It shall be appreciated that the second embodiment can also
execute all the operations and functions set forth in the first
embodiment 1n addition to the aforesaid steps. The method 1n
which the second embodiment executes these operations and
functions will be readily appreciated by those of ordinary
skill 1n the art based on the explanation of the first embodi-
ment, and thus will not be further described herein.

According to the above descriptions, when the whiteboard
writing mstrument of the present invention 1s used to write
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contents on a whiteboard, the pattern presented on the outer
surface of the whiteboard writing instrument will experience
a variation according to the pressure received from the white-
board. The interactive whiteboard system of the present
invention gathers information (e.g., including the thickness of
the strokes, writing and so on) corresponding to the contents
according to the variation of the pattern presented on a hous-
ing of the whiteboard writing nstrument, and projects an
image corresponding to the contents to the whiteboard
according to the information.

Because i1t 1s unnecessary for the whiteboard writing
instrument of the present mvention to actively transmit the
writing contents, the whiteboard writing instrument can oper-
ate continuously without the need of a power storage tunc-
tion. On the other hand, the whiteboard writing instrument of
the present invention receives different pressures from the
whiteboard 1n response to different levels of writing forces
and the pattern presents different variations according to the
different pressure strengths, so the differences in the writing
styles of different users can be determined and presented by
the interactive whiteboard system of the present invention.

The above disclosure 1s related to the detailed technical
contents and inventive features thereot. People skilled in this
field may proceed with a variety of modifications and replace-
ments based on the disclosures and suggestions of the inven-
tion as described without departing from the characteristics
thereot. Although such modifications and replacements are
not fully disclosed in the above descriptions, they have sub-
stantially been covered 1n the following claims as appended.

What 1s claimed 1s:

1. A nonelectric whiteboard writing 1nstrument with a
changeable pattern representing information of writing, com-
prising:

a housing, having a pattern display section for presenting

the changeable pattern; and

an internal element, a part of the internal element being

disposed 1n the housing, the internal element comprising
a writing terminal exposed outside the housing, and the
writing terminal receiving a pressure from a whiteboard
when a user holds the nonelectric whiteboard writing
instrument to write contents on the whiteboard;
wherein the internal element experiences a movement
according to the pressure, and the changeable pattern
experiences a variation according to the movement of
the internal element, so that a detection device detects
the vanation of the changeable pattern to get information
corresponding to the contents, and a projection device
projects an image corresponding to the contents onto the
whiteboard according to the information; and

wherein an outer surface of the internal element further has

a fixed pattern thereon leading to the variation of the
changeable pattern according to the movement of the
internal element.

2. The nonelectric whiteboard writing instrument as
claimed 1n claim 1, further comprising an elastic element, the
clastic element being disposed 1n the housing to connect the
internal element and the housing.

3. The nonelectric whiteboard writing instrument as
claimed in claim 1, wherein the pattern display section of the
housing further comprises multiple holes to present at least a
portion of the fixed pattern of the internal element.
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4. The nonelectric whiteboard writing instrument as
claimed in claim 3, wherein the fixed pattern comprises mul-
tiple sub-patterns with at least two different colors.

5. An interactive whiteboard system, comprising:

a whiteboard;

a nonelectric whiteboard writing instrument with a change-
able pattern representing information of writing, com-
prising;:

a housing, having a pattern display section for present-
ing the changeable pattern; and
an 1nternal element, a part of the internal element being
disposed 1n the housing, the internal element compris-
ing a writing terminal exposed outside the housing,
and the writing terminal receiving a pressure from a
whiteboard when a user holds the nonelectric white-
board writing instrument to write contents on the
whiteboard;
wherein the internal element experiences a movement
according to the pressure, and the changeable pattern
presented by the housing experiences a variation
according to the movement of the internal element;
and
wherein an outer surface of the internal element further
has a fixed pattern thereon leading to the variation of
the changeable pattern according to the movement of
the internal element;

a detection device, being configured to detect the variation
of the changeable pattern to get information correspond-
ing to the contents; and

a projection device, being coupled with the detection
device and configured to project an 1mage correspond-
ing to the contents onto the whiteboard according to the
information.

6. The interactive whiteboard system as claimed 1n claim 5,
wherein the nonelectric whiteboard writing 1nstrument fur-
ther includes an elastic element, the elastic element 1s dis-
posed 1n the housing to connect the internal element and the
housing.

7. The interactive whiteboard system as claimed in claim 5,
wherein the pattern display section of the housing further
comprises multiple holes to present at least a portion of the
fixed pattern of the internal element.

8. The interactive whiteboard system as claimed 1n claim 7,
wherein the fixed pattern comprises multiple sub-patterns
with at least two different colors.

9. The interactive whiteboard system as claimed 1n claim 5,
wherein the projection device 1s coupled with the detection
device via a calculating device, and the calculating device 1s
coniigured to calculate the pressure based on the variation of
the changeable pattern presented by the housing to get the
information.

10. The interactive whiteboard system as claimed 1n claim
9, wherein the detection device 1s coupled with the calculat-
ing device via one of a wireless connection and a wired
connection.

11. The interactive whiteboard system as claimed 1n claim
9, wherein the projection device 1s coupled with the calculat-
ing device via one of a wireless connection and a wired
connection.
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